Oligonucleotide sequences noted in text
Apt-2 : 5'-SH-(CH 2 ) 6 
Measurements of DNA density on AgNPs surface
The amount of oligonucleotide connected to one AgNPs surface was calculated by the difference value between the total DNA amount and the amount of supernatant DNA. Specifically, the supernatant was obtained by the preparation of Apt-AgNPs and the following centrifugation. According to Eq. S1, the number of DNA connected to one AgNP was about 28. The results show that the Apt-Cy3-AgNPs with 27 bp DNA sequences presents the strongest FRET signal intensity enhancement (Table S1 ), which was due to the aptamer and dyes enriching on the AgNPs and the appropriate distance between 
Characterization of AgNPs

Determination of the FRET efficiency
The FRET efficiency was calculated according the Eq. S2 based on the acceptor photobleaching method.
(2) = 1 -where the I B and I A were the Cy3 fluorescence intensities excited at 543 nm before and after the photobleaching of Cy5, respectively. As shown in the Fig. S6 , the FRET efficiencies were 21% and 37% in the absence and presence of AgNPs, respectively. 
